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Medical education should include infection control precautions (ICPs). Portuguesemedical students showed
reasonable knowledge in ICPs; however, contact isolation and glove and mask use should be reinforced.
Only 25% referred to the curriculum as the most important information source. There was a positive as-
sociation between academic year (P = .032), previous training in ICPs (P = .016), and knowledge. Main
strategies proposed to acquire competences in ICPs were bedside teaching (26.9%) and curriculum and
bedside teaching (20.2%).
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Health care–associated infections are a major public health
problem and are associated with substantial morbidity, mortality,
and costs. A reason for this is differential behavior between rec-
ommendations and daily practice.1 Compliance to infection control
precautions (ICPs), designed to prevent transmission of infectious
agents, is internationally suboptimal and has signiﬁcant implica-
tions for staff, patient, and environment safety.2 Recently, Portuguese
health authorities have recommended that the pre- and postgradu-
ation curricula in health sciences should include ICP.3
METHODS
Subjects and sampling
Subjects included ﬁfth- and sixth-year students and junior doctors
(interns) from the Faculty of Medicine of University of Porto. In Por-
tugal, after medical school, students have to complete 1 year of
internship before entering a residency program. Participants were
invited, through e-mail, to complete an online questionnaire.
Questionnaire design
The questionnaire was structured in the following 4 parts: (1)
participant characteristics; (2) knowledge in ICPs (12multiple choice
questions with 1 correct answer), adapted from Sax et al4; (3) sources
of information, based on Amin et al5; and (4) perception about con-
tribution of the academic curriculum to their knowledge in this area
(5 questions on a Likert scale), based on Amin et al.5
Statistical analysis
In knowledge scores, a correct answerwas classiﬁedwith 1 point
(score range, 0-12). In the perception scores of curriculum adequa-
cy, each of the 5 items ranged from1 (strongly disagree) to 5 (strongly
agree), with a total score range of 5-25. Two independent sample
t tests or analyses of variance compared the means of knowledge
and perception scores. The signiﬁcance level was ﬁxed at 0.05.
RESULTS
Overall population
The response rate for the target population was 25.3% (N = 223).
The average age was 25.2 years (range, 21-48 years), and 70% were
women. Regarding academic year, 38.1% were students from the ﬁfth
year, 33.2% were from the sixth year, and 28.7% were junior doctors
(Table 1).
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Knowledge in ICPs
The value of the Cronbach α test was 0.43. The mean of the
correct answers was 9.35 ± 1.65. The vast majority identiﬁed cor-
rectly the main purpose of hand hygiene (97.3%), risk-guided
application of a preventive strategy (97.3%), and ubiquitous risk in
body ﬂuids (96.4%). On the other hand, only 61% answered cor-
rectly about glove use, 59.2% for mask indication, and 29.6% knew
adequate procedures for contact isolation. Regarding participant char-
acteristics, there was a positive association between academic year
and knowledge in ICPs (9.10; 9.24; 9.79; P = .032) and in previous
training in ICPs and knowledge (9.16 vs 9.71; P = .016) (Table 1).
Source of information
We found a variety of opinions related to the most important
source of information for infection control knowledge (Table 1), in
which 31.4% referred to bedside practice, 28.3% referred to bedside
teaching, 25% referred to the curriculum, and 15.2% referred to
self-learning.
Perception of curricular adequacy
The value of the Cronbach α test was 0.48. The mean score of
answers indicating curricular adequacy was 11.68 ± 3.02. Half of the
students disagreed with that statement that current curriculum pro-
vides enough information on ICP (50.2%), andmore than half (53.7%)
disagreed that training sessions about ICPs are provided to medical
students (Table 2). They admitted the need to improve in this area
(51.1% indicated agree and 38% indicated strongly agree to the need
to receive training in ICPs). Those who declared that their main
source of informationwas self-learning are themost dissatisﬁedwith
the curriculum (P = .001) (Table 1). No associationwas found between
perception of curricular adequacy and knowledge in ICPs (R = −0.015,
P = .822). When asked about the strategies to acquire competences
in ICPs, 26.9% thought bedside teaching as the best, followed by
20.2% that preferred a combination of curriculum and bedside teach-
ing; 15.7% would prefer to learn through bedside teaching and
practice.
DISCUSSION
Medical students have earlier contact with patients in their train-
ing, and this can be a challenge for these future doctors. A study
reported that 58% did not know the indications for alcohol-based
handrub, and 35% were unaware of correct glove use.7 In our study
there were also some issues with poor results as glove and mask
use and procedures for contact isolation. Legeay et al reported poor
knowledge of medical students in ICPs, especially regarding per-
sonal protective equipment before providing care for isolated
patients. They found that students in ﬁnal study years were asso-
ciated with better scores.8 These results are according to our results:
there was a positive association between academic year and knowl-
edge in ICPs. Another study reported that knowledge in this area
decreases as the time since undergraduate training increases. They
explained that this is the result of the recent introduction of this
topic in basic training; therefore, the new generation had newer
concepts.4 In contrast with what we obtained, Tavolacci et al
Table 1
Knowledge and perception of curricular adequacy scores related to infection control precautions, according to participant characteristics
Characteristic n (%)
Knowledge score Perception of curricular adequacy score
Mean ± SD P value Mean ± SD P value
Total 223 (100) 9.35 ± 1.65 11.68 ± 3.02
Age (y)
≤24 140 (62.8) 9.29 ± 1.74 .454 11.63 ± 3.11 .756
>24 83 (37.2) 9,46 ± 1.50 11.76 ± 2.88
Sex
Female 156 (70.0) 9.45 ± 1.50 .173 11.74 ± 2.79 .680
Male 67 (30.0) 9.12 ± 1.96 11.54 ± 3.50
Academic year
Fifth year 85 (38.1) 9.10 ± 1.60 .032 11.53 ± 2.97 .770
Sixth year 74 (33.2) 9.24 ± 1.69 11.66 ± 2.92
Intern 64 (28.7) 9.79 ± 1.62 11.89 ± 3.21
Premedical health care worker
No 209 (93.7) 9.34 ± 1.65 .604 11.72 ± 3.06 .476
Yes 14 (6.3) 9.08 ± 1.62 11.08 ± 2.35
Ever had infection control training
No 146 (65.5) 9.16 ± 1.69 .016 11.44 ± 3.07 .104
Yes 77 (34.5) 9.71 ± 1.52 12.13 ± 2.88
Most important source of information for infection control knowledge
Self-learning 34 (15.2) 9.12 ± 2.21 .478 9.94 ± 3.22 .001
Curriculum 56 (25.1) 9.16 ± 1.64 12.36 ± 3.01
Bedside teaching 63 (28.3) 9.43 ± 1.57 12.16 ± 2.80
Bedside practice 70 (31.4) 9.54 ± 1.41 11.54 ± 2.83
Table 2
Perception of medical students of current curricular adequacy and training needs in infection control precautions
Statements Strongly disagree Disagree Neutral Agree Strongly agree
Current curriculum provides enough information on ICPs 32 (14.1) 114 (50.2) 25 (11.0) 52 (22.9) 4 (1.8)
Training sessions about ICPs are provided to medical students 34 (15.0) 122 (53.7) 33 (14.5) 37 (16.3) 1 (0.4)
Tutors provided us enough information on ICPs before clinical rotations 25 (11.0) 90 (39.6) 49 (21.6) 60 (26.4) 3 (1.3)
I learned about ICPs using case scenarios and simulations 49 (21.6) 111 (48.9) 29 (12.8) 37 (16.3) 1 (0.4)
I need to receive training on ICPs 0 (0) 4 (1.8) 19 (8.4) 116 (51.1) 88 (38.8)
NOTE. Values are n (%). Adapted with permission from Amin et al.6
ICP, infection control precaution.
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found that 86.7% of the 250 French health care students inquired
stated the curriculum was the most important source of knowl-
edge of ICPs.6
In the present study, we found that students who were more
unhappywith the curriculumwere the ones who admitted to having
self-learning as their main source of information. A Portuguese study
concluded about the relevance of role models and mentors as key
factors in teaching hand hygiene to medical students.9 In fact, Frenk
et al defended that coaching, instruction, and role models are im-
portant for the development of major attributes of professional
behavior, identity, and values.10
Our study has some limitations, such as the population studied
not being representative of all Portuguese medical students (we
studied a sample of 1 of the 8 Portuguese medical schools). Another
limitation is that knowledge does not necessarily translate into at-
titude and practice.
CONCLUSIONS
Our study revealed reasonable knowledge in basic concepts of
ICPs. However, this sample of Portuguesemedical students and junior
doctors perceived deﬁciencies in curriculum and training in this area,
especially related to contact isolation and glove and mask use. It
is our opinion that implementation of World Alliance for Safer Care—
WHO Patient Safety Curriculum Guide for Medical Schools,11 in
Portuguese faculties of medicine, with a combination of lectures and
bedside teaching sessions, would improve the competences of future
doctors in infection control and patient safety areas.
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